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(57) Abstract: In a cutting tool (23), a shank (23b) 
is a support member made of ceramics and is hard to 
bend even though it is light in weight. Also, a process- 
ing chip (23c) is a diamond chip having a cutting edge 
and is fixed to the tip of the shank (23b) by the active 
metal method, brazing, etc. The shank (23b) is pressed 
and fixed by a fixing screw (25) and a washer (27) to 
the lower surface of a slit-like groove (2 1 f) provided in 
a fixation section (21a), In this case, the washer (27) 
is an annular member deforming as a cushion member 
and prevents localized concentration of stress by fas- 
tening of the fixation screw (25). 
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SSI. ss2(3jg^-t-sj;9(^^fl^LTv>5o ^y-y^27n. ^m^hmmp^m 

[0054] fj:io. mmxM23(7)Mxm^y:^23c\zm^X. Mo-r<v>aDSitt. ^Jx.li60 

° mmom^'^e m3{h)0m)mu^mf)>vimmmxmm^tix\r^^R^<^h 
xh^o ^^x\ -TK^'^msim. mmi:R-23{z.i6i-f^mmij\\i:m'^(Dwmiz^^J^ 
■rsDS^v^^o i-<v^®si(Dfei^fi, m\xMc23(DYz-m^^n^j:i^^mwimt 

. mx.m. 8mmn&x\ mifms2<Dmifn y it. mx-its" n^xh^o ^^x\ 

^^nyuhm(D%^mik^^^fc^yy(Dm^^'^mxh^. 
[0055] i^^i^i^23h(DmtLxit. mmit^nmm^omui!)^^. m^i-ir/u^-r. m. 

^mL-r^z-ta^x^^o t;6^u m^yii^jvzi:=.rnmmmxm. nmmmxy)2 

5%hm^(ox. ^\^mmkxoyumm\^%^ir^\^\m^t>^h^t^. 
MJi^h\t. ^n<D2/3\it'<Dm^<Dm(DT;v^'f-. mtmm^<D±y^y^i)^xmt. 

^r<Dmxmm-r?>^ti)m^L\,\ :Li^.iz.u'^-r^±7^ymntLXit. mt 
mm. mtmmwh^o ^j:^. si±(Dmxm^tLmmummn. v^-^>i^23b 

t-Ti,, ^bfd, iy^i^^23hn. mf^i^xh^±y^ymm^x^xMi^^nx}s<o. 
t*mHviooou±xh<o. mmmxmf^^titcm^. HV22ootti:^o 

[0056] 'y^>':!^23h(DM:Wmti:mtLXi-i. mx.i'immm^^^^^tirm'l^irfj:i:> 
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^itmm^y^y^'^-t^rviy^ni^-ivic^^i^^b, zti.hn. sn&X'h 

[0057] ;!J0Xffl^5/y23c{i, ^-(^^eymmh-r. wm(DMMi^}t\:'Xmt^-vyiBN) 

tcii:^m\&:ff:^^m^tLxmiooox:x^mmm<^tKX'o.f^mtuc^mi>^ 
±y^ymmimmLxm^umn(Dm^Btmicm^r:^^mx'()mm^j:^ 

[0058] ®^;tie;'25«. ^^MTO^gWnx^teit^nx^i-^citfcioTJi^fifenfcisi-g' 
■r^mMx\ m&^i^25\t.^mmi^u^:k^<u -Yy^m^-m^xiim^ir 

^'Sma^h^. tfz. iy-ry-!^23h\zy:^-i^^-^^fj:\,^AX\ mi^^i^25it. foS 

nmurmx.tfi^^yi^23hsir)(Dmmxh^^ti!)m^i.^\ 0*9, m-^^i^2 

tmmi^tiii^tixmm^^i^^\^^unx\ mmmmmmw}m2iim^t>ttisx± 
\mm\^M>^^WBm^x\^^mMom:&^i^25^mm'r^^ti!)mt.L\^\ ^<o 
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U^yiy-r27\t, '>^>^23htm^^i^25tim^tlX^mir^t\^^mJ^i^b. 
•Y^^i^23h-^m^^i^25{ziti^Lxmmt:^\^^<ir?)'^^mib>h^o Mc^mcti^ Vy 
'y^21<r>\^y^-7m.m:W[3^0\>Xrkt^o thK.. Vyi/^21\%. ^BiZ^LX 

-ri^i^23h(Dmmi^Si^^:fi^^M'p-r^zt^^±X^^o '7yi^^27(DM:i^mW^t 
LXit. Al. Cu. Pb. Ti. Sn. Zn, Ag. Au, Nil?<^^JSt^^(DV^-f ^^;il^^Srfl5V^5 

7(Dff^ib-C{*. 0. 05mm~0. 5mm;6i^M*U \ 

[0059] ^tci, mmT.^23^v~;v^2\(D^mb'mm\z.-:>\ ^xwm-^o 

i5'Pi^^yy7^:/il/iSHV350. /N-l';^;d5HV640-efc5o !7>;/iX-v27(DJ¥;f^{^0. 3m 

[0060] t^5i5<^j:5{-r75/v^^27?r^fflutv^#^^i. mmmi&m'V^-^^ ^mc^% 
'y\^y^^^xih,^\)-:/=fvm(r^m'^^^%^w^\^x\^fz.. -t^t. mmtmm 

m:d^Bmm^m^^iz.hmhi^. mmmmum^^^^^to^. m^^-i^t^y^y^^^^mm 
i-^mmom&i^x^^zfcmMj^x(Dmm^it^tiM'pi^x^x.'y^yi!^7bm^ 

[0061] ^rT% :^mMm(DXoi^. m^i)^HV170Xh^T/]^?.:^^J>^^^yiy^27tL-Xm 
ffiSSl, SS2F^}C^^t$-1i:5S<i:T% fflSSl. SS2(Dm&^'Pyy^f)^^B-r^Z 

200cN'mXmf^^'t^Zti)^Xt.mmm)}m2Xh?>^nm^i^'f'yt:723hi: 

[0062] msn. m4mi^?7<-rmmxMc23(D^mmRxfi(Dm^:ffmi:nmir^mizm 
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ffi(c^^tybJalffissl't>TOB^c/j:oTv^5„ Cf^^-g-^ @^^i^i250if««)#ttt- 

I^L•rfflV^e>^^5!7>;/^/^27«, J^®SSl^MffiSS2^<Dr^{c:^^ixTV^5;6N ^ID 
^^feMgiSSl. SS2(D«tC^J^;Lfc^^^t/^oTV^S„ tztzU ia^^^v^l25^ 
«flfi6#it5'<b{Cj;t9. #C^iiT*?l^fi)c$^fc!75/v'-^27(7)igffi;i5^?f0L. !7.y^^27 
<^±TDii(-j^ffiSSl, SS2«^i-^„ ^tlf-il?. '75/v'^27;65|i;£;^v?125t'> 
^>'i5'123b^<^raiC^*tvTi|g«Wi:bTmtgL. m^^i^l25izxmibm 

[0063] ii6{*. Ill4#{^/T^i-^||JX e.23c7)SiJ(7)^fl^^J25.U^^(^ia£;^)ife^ift0^1-§fe 

:kmmmxh^o ^(DmmxMc23(Dm^. i^^mi:=^-'rry^^titcmM^i^22 

-^iyKlf|525a<D«ffi^#C^Jil?3~-r>f>i/Lfcl225d$r#>!jPLfc't)<^i:?'j:or 

o :i<Dm^. m4m^^'r9y->-Y27it^mxh*). ^y\'^U25a(Drmxh^mms 

sit. ma23h(DmmXh^&mSS2t(Omi^='—y'^>^M225<it^^^tlXi^^ 
o O^U, ia^;tiv;'2250Mto#{t{-<toT, =«-X'f>'i5^®225dfi,MSS2(C?g 

[0064] /j:*5, m^m(D=x-'rr^'!fLtzm225d(DM^im. mm^y^-^MmM:^^^. 

[0065] tfz. 3— x^i^^S225dfi. m^^i^225lcmfl^-r^fcl-^Xf£<. iy^l^^23hm 

m(Dmm^=^-y'^y^^^^ti>x^^o ^(DXofmmmi^i^^^^xn. vy'y^^ 
'm'\Mmnvih\.xm^^'±^m:ii'^f^.<fi:^hhu-c.v 

-Ct^o ZJc\.h(J:>^\Z\t^ :^y^m22^dii^'y^V^23\>}im'&^'J'22^m<Dm^% 

i^b(omz.um.^fifmmn^h\jxmm'^. 

[0066] fcfcL, i^-Y>^23b{C=i— r-<>^l225d^?i^fifeL. ia^^i?225©iSSi^Sri^*) 
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[0067] m^. mmiL%2z^y-fvn2\<r>^mi%wm^^^^xm-t^. v'-rvi5'23b 

^a521a-efcSX^fli:^c:(i/^-('y«i^SrffiV^yS:o *fc, @S^S^25(DM6ijSSHc4i«ft? 
^S^^-e. ii3-x^:^^^200iumifeLfCo tV;^-^S5*l*, ^>fka^;6SHV1400 

82-CfcS^i##:t^MJfeLfci:r6. l^«(Z)tJ&*(wlt|S5LT2. Off (7)|>yUi5'200cN-m 
-CJSjJ^^$-^S^,b365-c#, ^^|iJffiil)^82(ci/-V'^^i^?r5t@{c|i^t-S^<k:a5-etfc: 

[0068] Il|7{*. lll4#{^/TKi-^gijXj.23(DSijOg^ff^^?iJJSLW<D|aS;fy&^|ji0j31-§S£ 
:;k:rrffil2lT?*>So i<7)^^, I75/iy•^327;6S#S#|5g^C7ioTV^§o !7yv'-^327{i, 
2|s:^*:S327at. «ffi^327b, 327ct^mK.^o ^^X\ *ffiJi327b, 327c{i. ^ 

^mxm^^ti^nK :$:#:e327a(i:itL{e:ttiS!LT?Mv ^^mmmxm^i-^^t 

;5^-C#So Ill7{c:^-r r7>>iy-Y327{i, |gl4(b){C^-r e/-Y:^i^23b(DlS7C§|55>23ei: 
-^yK|f|J25a<!:<Drfl{c:^*tlTMjllffiSSl, SS2{C4g^i-§o Cnt-J;?). l75/iX-Y32 

Tammmthxmmu m&^i^25\zxmibm<D]^^:f:}7!)mm^i^M^-t^ 

:ik^\S^±X^i>„ ;i<Oj:5{-r75'i/-^327;5S;^#:^327ai:^M327b, 327c 
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o 

[0069] 08tt. m4mi^^'rm^\xM:2S(Dm(D^MmRx/'t<om^:fjm^umir^^ 

\z.m^^xm'^\^x\^-ht^. 'y^v^A2Zh(Dm.w%m^nt^^xmM-f^^'k% 
i<mmxih^. zLom-^. m^^i^525A^m'&n2iaim^mii>mx^^ir 

23e^|fS*^^tt-CiaSlfP21atC@^-r^o ^O^-g^, la^^v?525Atla^■:^>;/^52 
SBUmi^m^tLXmmU ^hK. Uy^y^27tm^^i^525Ati^^y^23h(Dm 
5nlfiJ^23etOPfl l^^^-Ci^WW^L-C^llL. m^^^:^l25{ZXm^Hif(D 

[0071] [m2mmMm') 

sir. :^mm(Dm2mmmmi^^^Mj:mm^mm^m\^^xmM-t^o mioit. 

[0072] moic^-ri^t-^ vdni^giofi. »x#:-T?^5!7-i^w^^iij:()DX-f sytfe 
mmsot. Ncmmmm30(Dmi^mm-r^mm\mmm4ot. mmm\=^^-yh 

[0073] mmWi=^=^vy2'Q\i.. Z«i;fy|p)tCjgTJ5Sy-/VgP2lMtC^giJXA23^ffl«) 

jiA/]rd^i&§jgiJX;irT?fc«?. ::(^§JiJxjr23(^iiiJ§&«l!)icj;or!7-i5'w*^^ 
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[0074] Ncm$mm3on. •^m3i±.iz.mi:^T-i^32tf^27.T-i^33t^i$imvfzm 
mi-sjmmdn. ^^iyi^37^^Lxv'-^w^mmm^^i^Lx\,^^o miy^y^- 

Q^^nx^xm. z.<Dm2nmmm. mmmm^=-yV2Q^-xi^vx\i^^o ^27. 
7^-i>33{i, m2^mu3Gjkxfmimm=^=-yV2o^^^\^x. z.fih^m^ux 

fc. ^2pr»jgp36{i. imimm=^^yh2Q^. Ym:imi:f£^m.M^my^(oi^t>^ 
\z.mm(D^mmmmm<Dms.xm^^^^^ti)^x^^, m2-^mmQ\^ 
mr^ummm^=-yY2o<Dm'&WM'^'k&^^m'MMm\^x. mmmn\=^:^yh 

mM.(ot.m\mm(DfkWtnmm^^^:iti)^x^^. 

[0075] /i*3. ^±<DNClElbafl|30{;i*5VN-C. ^i;^X-v?32^^1 nrttlf|335i:«. !7- 
i5'W^lr|gt!]-rS»X#:|EibgP^«^L. ^2;^x-v?33i:^2 prftlf|536i:fi, M 

mmm=^=-yV2o^mm-t^T.Mmmmm't^o 

x.miRn^2:7.y^-'y32, 33^. ^mtP^2prsjiH535. 3Q^nmtir^i^m\^ 

jiS»#$-ltSo ■^[l;t(^x Ml^tK||2;^x-i^32, 33tcj:o-c. mMmm^=-yV2 
0(7)5'-/i'la52l^d|§}c^(tfc§JgiJX;i:23^JSg<^;!niI^Sr<£iii?xzS(cW'&DS 

r<!:;5i"-et5o mmummmAO(omnyx\ iicmmmm3o^Mmm(o 
mmti.x^m-t^:Lti)^x^^^ z.<Dn. m^Wime\^i.^x. mmT.M.239cm 
(c*rj^:t-»i^srtfii><tLT. mmjLM,239ti^^^mM!mn'PX(ot.t>mzm'S. 
^^^^^:ibt^x^.r7--!7Vf(Dm^i:M.\zn\.xmmiiM.23%m^mm.(Dm^ 
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[0077] mwi^f-mmmmsoit. mmmm^^yh20izi^m^intcmmmim:b^mf^-t 

'^^^^:Ltkz.x.^x=t(owL^^mWi-r^^&mi&^^tvx(D\^&m^mzt.u 

[0079] lEll0^c^-r;!)PX^g^o^fflv^/c!7-^:'W(^;!}PX•^lftPj^i--5t£;^:¥ffila 
^ib1-5o *fc. @;£lf|J21a«, |l|10(DNC|gi!jm«30{Cj;oT. WSlCLW-X-h^V 

m7L\t^zmnxm'&<n^m:m^^x^^\zMm-t-^. 0^9. ly- 

/l-^21(Di^«9«)f^/J5ffiPtlSo */c. »X^-efcSI7— i^Wft , 1|10(^NCIE»] 
^fllaOlCioT. Z!tt(;i-T-tT^^ISl^«iRA<D*^p9{C--^ig^T*Inltet--5 (I1I10# 
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2\^^om p Q5s.t^hmmjiMc2Z(Dmk\^\^\-yxi)mm^^n&Wi^xk\m^ 

^gij X;ir23-^» XS SA(7)?ag^*PJI^jti^^oma^r^S*i t;: ioT-SIS 

Miil-^Kiiags^in-LT^A^H, ^S'Jffl»ft:82. $6;^lR]MS!]-7-83. 
i$'/^7V>^85#(Z)l^^fP?ri!K:h.5®r% §JgiJ/H^ib^*^82^<DM^^APJE^i^^rv<D 

[0080] [m3^ii?^ffi] 

ijir. ^3iiife?^^(c^5^!fe?^^^{cov>T!Jiwi-5o mi2\t^ mmmmmff) 
mmmm=^=^yV2o^m\^^xi^mvtc^M^m m^mi-mf&m^m) ^mm-r^^ 
mxh*). 012(a) ft. m'&mirtj:i:>to^i^m2A(Dimmmmxh'o. si 12(b) 
i-i. '^mmi-^£t>hm2^m2B<Dm:^mmmxh^o m^M2A. 2B07fe^®3a, 

3b(i, iaiO^{c^1-;!)DX^glO(cJ:oTti:±{f;!)PX$ttfc'ij<?5T?fc§o o*«9. n"? 

^^2A, 2BO©tt(*ti|Sf««ajx.«i@S5)*!7->?W<bL-C^-Y5/^37{c:@^b, ^ft 

'fmmmm5o^^m^^^xmmmm^^yh20iz^tEm^mf^L^^mmxM 
23^mmm^^^o :Lnt^nvxmmmmmmAo^m's:W}i'^^^x. mmmm 

3.=yh20<05'-/Wg|J2l3fe«S^!7-i5'W{C*fUT3^fe7c6^lC'fti:»l!j$-fr^o ^tl 
tCilJ, ^S!2A, 2BOiK¥^^ffi3a. 3b^^. ^ffi-^#^ffi{c:PSb-f . ^MS. 
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[0081] mi3lt. mi2ia)<D^m2At. mi2ih)(D±m2Bt^m\'^X:fU7.0.mLfcUy 

[0082] i^T. lll4^{OT^i-^giJxa:23^S:^ix.^M^iiJ^^-;'h20^. Z(DX^^J:MW} 
mm^^yh20=§:m^j2^AyfmiOi^^i-Mxmmo^F^^^tiM.Wtfyfj:MxmM 

21a{C, m4(DX'?i::m^^i^25tT/l^^=-^J>s^(DUy^y^27t^m^l^XmBLtc 
o !7s/>>-v27<DTt-^feft, rt^4. 3mm. :J1-M9. 0mm. J?;9-0. 4mmX*h^o 
[0084] /j:*5, t^^tt. g<bS^M<^i/-r^^23b^@^t-§l^^v:!75/->^r27^^fflL-cv^ 
tj:f)^otdt}f) , ^ gij X*23$rgSll(c H ^ir^tcii> tJ: <^^^l|/j^ 1 80cN • vim^<OY)V^ 

[0085] ^w-e. ;J^|life^'!)-e{i. M3i&<^I75/v'-^27^^V 180cN •m<DhyVi^-C^iJXA2 

z^m^'utiiz.^, 2Q^(o-x.^im(r^mmAz.i.r>x%^i^^y^2Zht^^<m.w^ 

•f . §JgiJXA23Sr3SS(C@;ei-^::i:;6S'C#fCo !75/i>'-r270W^i;6SAnXffi(cS.f^ 

■^%m^m&.'t^f^^.%^(^lo\-^Vy^y^21%\.xmA^ 
i.;^^WJ(7)!75/^^-Y27^t)-t?^giJXJr23^ia^L/c*'^^;-C-;t)PX®Ot»tffi^it 

[0086] •m^(oMi.x\t. |gio(c^-rAnx^Eiot-''j:tp*?j@*t^gjigSS^fflVNT«tb^ 

S^cfc0^2;^X—:^33t;d^*«9#(te>tU-CV^-5o ZM<^^l^X-v^32{C(i, !7- 
i5^WSrlsItel^»ji-S^l^lb^35d5ife«5#{t^tl.. X*|llffi<D||2;^7"-i^33{^{i. ^ 

S!^^glJrr=5.h2os^5|^»J$-frs^2nri&^aJ36^5^<9#^tbHrv^5o^^^)^s•J^='^ 
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[0087] mm{cmm'r^mmj:Mc23(Dmi:m^y^23ait. %i^(D-r<\,^msi(Dm^n 

m^j2-^Mit2nmxh^o -4^Mmm(Dmmm^ixit. ww\T.M23^mif\^Rxj^ 
^^^mm^n^h(Dtuco 'to)^^. i-<v^ssl-e-r<v^±^f5j;5^c^iJ■e#sAc 

[0088] yi^mMm\z.)6\,^xit. wmiiM.23(Dm'&ikM<Dm\^^i^x^Mj:m(D-m^Wi^ 

[0089] *-f . %M<D:}jmxuyi^^27^mi:>-ri::mmi:M.23^m^Lmpiimmwi^ 
nox. wYKo^m(ommmw\^^HD33oo^mmLx yt^mmmmLtc 

^m^»^-c^a^b:rc^^6. ;!joxffi(c(i. wmi:Mc23(Di:^\^^vizx^ji9cmi^^hn 

it. v'■r^^23b^S:^Rtl$-frJ5^v^J:9{c:@SLTV^fcfc^?). ^fflX*23;&^!^@{cfiia 

[0090] j^±. ^jfe?f^sie:gpLT;4^is0j^tftpjL/c;6\ :^mmit. ±mmmmmim^^ 
ti.5t)(D-ctt/^v\ «»j;tfj. ^l^)§)8lJ^^^x^20{c*5v^-c, mmmmm2^n:^ 
[(^mm^83(D±wmB^'^^m\t. mmiz!tcxm'^^^'r^^ti>^x^?>o 
, mnmmmm2^%:^w-r^fci^(D^wum2h. s2c<o^m. ise, ^i^^f* 
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[0092] tfz. mmw^miLm2o^m}^-r^mmm2it. ±mnmmm(DXv\zi^xh 

[0093] *^c, s^±<Dmmmmmmx\'i. ^«g|J^cov^-c^p^Lfc)5^ mu^^-rmm 
mw\^:^^yh2o->^Miimmio^/>-vyymxmiz^^ir^:ithx^^, 
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[7] mmmmnu%:m^ir^^^mn. ai. cu, Pb. tu sn. zn. Ag, au. Rxmi 

[8] mBmmuwi. HV3oopj.r(D\^^y:b~-^m&^^\^x\,^^^t^¥fmti-^m 
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[10] 
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mmWo 

fio 

xMxmm^i^?>^tmmtir^%^m^o 
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